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<7 xmi version=« 1.0 » 7>
<mashup>

<gegmert id=« S1V1F1 » slari="0 end="12">
hiip/S1.com/ V=012

<{segment>

<segment id=« SZV2F2 » start="{12" end="22">
hipUSZ.com/V2#=5 15

</segrmnent>
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METHOD AND DEVICE FOR RECEIVING
MULTIMEDIA DATA

REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefitunder 35 U.S.C. §119 of
the filing date of GB Patent Application No. 1206750.0, filed
17 Apr. 2012, hereby incorporated by reference in its entirety
as if fully set forth herein.

FIELD OF THE INVENTION

The present invention concerns a method and a device for
receiving a stream of multimedia data composed of a
sequence of multimedia data segments.

BACKGROUND OF THE INVENTION

The Internet is becoming increasingly exploited by users
and consumers for sharing multimedia data such as personal
photos or videos. Another growing trend is the use of Internet
applications for building what is commonly referred to as
“mashups”. A mash up refers to multimedia data composed of
various multimedia fragments often taken from different data
sources.

For example, a multimedia mash up may be built from
distributed pieces of multimedia, such as videos, located at
different data sources such as Internet servers (e.g. video
sharing site, personal Web site, Cloud services, company
service, . . . ), by concatenation of different temporal video
segments from the different data sources.

The various multimedia segments may be downloaded
using an addressing scheme identifying the location of the
data source. In 2008, W3C initiated a standardization process
for specifying an addressing scheme based on a traditional
uniform resource identifier (URI) mechanism. URI is an
addressing scheme used to identify resources on the Internet
and also provides features for addressing sub parts of a mul-
timedia resource using what is often referred to as a “fragment
identifier”.

Streaming multimedia data by HTTP (hypertext transfer
protocol) is becoming more popular for various reasons.
Firstly, more and more video content is being stored on the
Internet. Secondly, an HT'TP communication server is easier
to set up than an RTP/RTSP communication server tradition-
ally used for video streaming. Another reason for the popu-
larity of http for streaming multimedia is due to the success of
portable devices such as smart phones and tablet devices that
provide Internet and media experience to their mobile users.

Current HTTP streaming is based on a pull model in which
the client pulls a sequence of chunks of data, one after
another, from a server, based on a manifest file (description)
produced by the server describing currently available chunks
or segments of data.

A problem often encountered when playing concatenated
video data on a display device is ensuring that enough data is
available when moving from one video segment to another to
enable smooth transitions between the various segments
without freezing of the display. This is particularly true
because of the differences between the servers storing the
video data segments used to build the mash up. As an
example, a major video sharing site may be provided with
powerful, fast servers while a personal video album stored on
a personal computer may have a limited upload link.

SUMMARY OF THE INVENTION

The present invention has been devised to address one or
more of the foregoing concerns.
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According to afirstaspect of the invention there is provided
A method of receiving, at a communication device, a multi-
media data stream composed of a sequence of multimedia
data segments from a plurality of data sources, each multi-
media data segment having an execution time slot relative to
an execution time slot of an initial multimedia data segment
of the sequence the method comprising:

receiving a first multimedia segment of the sequence of
multimedia segments from the respective data source and
executing said first multimedia segment on the communica-
tion device;

during execution of the first multimedia segment, for at
least one multimedia data segment subsequent in the
sequence to the first multimedia data segment:

determining a time to start downloading said subsequent

multimedia data segment based on the execution time
slot of said subsequent multimedia data segment relative
to the current time slot and the transmission capability
between the data source of the said subsequent multime-
dia data segment and the communication device; and
downloading at the determined time the said subsequent
multimedia data segment for execution during said execution
time slot.

Consequently a smoother transition between the different
multimedia segments can be achieved during execution ofthe
multimedia data on a communication device. Moreover the
communication device has better control of the downloading
and execution of the various multimedia segments.

In some embodiments of the invention, the data sources
correspond to different server devices. Some data sources
may be for example cloud video services.

In an embodiment at least two subsequent multimedia seg-
ments are simultaneously downloaded from at least two dif-
ferent server devices. This enables enough data to be pre-
buffered to enable playing to be started without display freeze
or without waiting for data buffering the next multimedia
segment following the current one being downloaded and
displayed.

In an embodiment the transmission capability between the
respective data source and the communication device is deter-
mined by requesting the data source to transmit a portion of
the multimedia data segment during execution of the first
multimedia segment.

This provides a first estimation, given a rough estimation of
the available bandwidth between the client and the data
source, of the time at which to start the downloading of the
next multimedia segment. It also indicates whether some
download time saving can be achieved for a given multimedia
segment (for priority handling between streams).

In an embodiment the step of determining a time to start
downloading said subsequent multimedia data segment com-
prises defining a time window extending from the current
time and having a predetermined time duration such that the
execution time slot of at least two multimedia segments of the
multimedia data stream falls within the time window.

This time window enables handling of the priorities
between the different downloadings of multimedia segments
potentially in competition: segments within the time window
are classified and depending on this classification, priority
can be raised up for one segment and decreased for another set
of segments.

In an embodiment when the execution time slot of a mul-
timedia segment falls within the time window the transmis-
sion capability for the said multimedia segment is deter-
mined.

This enables better estimation and reconsideration of the
time to start downloading for the multimedia segments.
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In an embodiment, the method includes a step of increasing
the transmission rate between the data source of a multimedia
segment to be downloaded and the communication device in
the case where the current time corresponds to the determined
downloading time of the said subsequent multimedia seg-
ment to be downloaded.

This provides an adaptation means to avoid missing the
deadline of most urgent multimedia segments.

In an embodiment, the transmission rate is increased by
reducing the transmission rate of one or more multimedia
segments being concurrently transmitted from their respec-
tive data sources.

Segments with lower priorities are paused so that the dead-
lines of a more urgent priority is reached in time.

In an embodiment the processing rate of the respective data
source is compared with the processing rate of the commu-
nication device to control downloading of the subsequent
multimedia segment.

This is to avoid buffer overflow and also to identify multi-
media segments for which download time saving can be
achieved.

In an embodiment a connection between the communica-
tion device and the data source of the subsequent multimedia
segment is deactivated if an amount of the multimedia data of
the said multimedia segment sufficient for execution of at
least part of said multimedia segment has been downloaded.

This avoids buffering too much data in advance in case the
multimedia segment would finally not be displayed (user
stops browsing).

A further aspect of the invention relates to a communica-
tion device, for receiving a multimedia data stream composed
of'a sequence of multimedia data segments from a plurality of
data sources, each multimedia data segment having an execu-
tion time slot relative to an execution time slot of an initial
multimedia data segment of the sequence the device compris-
ing:

reception means for receiving a first multimedia segment
of the sequence of multimedia segments from the respective
data source;

execution means for executing said first multimedia seg-
ment on the communication device;

determination means for determining, during execution of
the first multimedia segment, for at least one multimedia data
segment subsequent in the sequence to the first multimedia
data segment, a time to start downloading said subsequent
multimedia data segment based on the execution time slot of
said subsequent multimedia data segment relative to the cur-
rent time slot and the transmission capability between the
data source of the said subsequent multimedia data segment
and the communication device; and

means for downloading at the determined time the said
subsequent multimedia data segment for execution during
said execution time slot.

In an embodiment, the data sources correspond to different
server devices.

In an embodiment, the reception means is operable to
download at least two subsequent multimedia segments
simultaneously from at least two different server devices.

In an embodiment, the determination means is configured
to determine the transmission capability between the respec-
tive data source and the communication device by requesting
the data source to transmit a portion of the subsequent mul-
timedia data segment during execution of the first multimedia
segment.

In an embodiment, the determination means is configured
to determine a time to start downloading said subsequent
multimedia data segment by defining a sliding time window
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extending from the current time and having a predetermined
time duration such that the execution time slot of at least two
multimedia segments of the multimedia data stream falls
within the time window.

In an embodiment, the determination means is operable to
determine the transmission capability for the multimedia seg-
ment when the said execution time slot of the multimedia
segment falls within the time window.

In an embodiment adjustable transmission rate means are
provided for increasing the transmission rate between the
data source of a multimedia segment to be downloaded and
the communication device in the case where the current time
corresponds to the determined downloading time of the said
subsequent multimedia segment to be downloaded

In an embodiment the adjustable transmission rate means
is operable to increase the transmission rate by reducing the
transmission rate of one or more multimedia segments being
concurrently transmitted from their respective data sources.

In an embodiment comparison means are provided for
comparing the processing rate of the respective data source
with the processing rate of the communication device to
control downloading of the subsequent multimedia segment.

In an embodiment means are provided for deactivating a
connection between the communication device and the data
source of the subsequent multimedia segment if an amount of
the multimedia data of the said multimedia segment sufficient
for execution of at least part of said multimedia segment has
been downloaded.

At least parts of the methods according to the invention
may be computer implemented. Accordingly, the present
invention may take the form of an entirely hardware embodi-
ment, an entirely software embodiment (including firmware,
resident software, micro-code, etc.) or an embodiment com-
bining software and hardware aspects that may all generally
be referred to herein as a “circuit”, “module” or “system”.
Furthermore, the present invention may take the form of a
computer program product embodied in any tangible medium
of expression having computer usable program code embod-
ied in the medium.

Since the present invention can be implemented in soft-
ware, the present invention can be embodied as computer
readable code for provision to a programmable apparatus on
any suitable carrier medium. A tangible carrier medium may
comprise a storage medium such as a floppy disk, a CD-ROM,
a hard disk drive, a magnetic tape device or a solid state
memory device and the like. A transient carrier medium may
include a signal such as an electrical signal, an electronic
signal, an optical signal, an acoustic signal, a magnetic signal
or an electromagnetic signal, e.g. a microwave or RF signal.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described, by
way of example only, and with reference to the following
drawings in which:

FIG. 1A is a schematic diagram of a wireless communica-
tion network in which one or more embodiments of the inven-
tion may be implemented;

FIG. 1B is an example of a descriptive file for the aggre-
gated video data of FIG. 1A;

FIG. 1C is a schematic block diagram of a communication
device according to at least one embodiment of the invention;

FIG. 2 is a flow chart illustrating steps of a method of
receiving and displaying video data according to at least one
embodiment of the invention;
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FIG. 3 is a flow chart illustrating steps of a method of
scheduling downloading times of multimedia segments of a
multimedia data sequence according to at least one embodi-
ment of the invention;

FIG. 4 schematically illustrates a method of scheduling
downloading times of multimedia segments of a multimedia
data sequence according to at least one embodiment of the
invention; and

FIG. 5 schematically illustrates a method of control of
communication connections between data sources and the
client terminal device according to an embodiment of the
invention.

DETAILED DESCRIPTION

FIG. 1A illustrates a data communication system 10 in
which one or more embodiments of the invention may be
implemented. The data communication system 10 comprises
a plurality of distributed data sources 101, 102, 103 corre-
sponding to servers 101, 102, and a cloud service 103. Such
data sources may be for example popular video sharing web
sites or dedicated video services available on the Internet. The
data sources 101, 102, 103, are operable to transmit data
packets of a data stream to a client terminal device 1000, in
this case a wireless multifunction communication device, via
a data communication network 50. The data communication
network 50 may be a Wide Area Network (WAN) or a Local
Area Network (LAN). Such a network may be for example a
wireless network (Wi-Fi/802.11a or b or g), an Ethernet net-
work, an Internet network or a mixed network composed of
several different networks.

In this example a user has built a video mash up 130 that
may be shared with other users. The video mash up 130 is an
aggregated video composed of different video segments
described as a list of Media Fragments URIs 132 including, in
some cases, surrounding mark-up information. The video
segments composing the mash up 130 are provided by the
distributed data sources 101, 102, 103.

On receiving a video mash up description 132 defining the
video mash up 130, another user can start downloading and
browsing the video mash up 130 using communication device
150.

The mash up description 132, as illustrated in FIG. 1B,
contains at least a list of Media Fragment URIs (for example:
temporal Media Fragments) referencing the media data seg-
ments composing the video mash up 130 thereby providing
location and timing information for video data extraction,
streaming and display.

FIG. 1Cillustrates a client terminal device 1000 configured
to implement at least one embodiment of the present inven-
tion. The client terminal device may be a device such as a
micro-computer, a workstation or a light portable device such
as a smart phone, a multi-function portable communication
deice or a portable computer. The client terminal device 1000
comprises:

a central processing unit, such as a microprocessor (not

shown);

a display 1001 for displaying data and/or serving as a
graphical user interface; in some embodiments the dis-
play may be a touch sensitive screen;

a user interface 1006 such as a keyboard, a mouse, a
pointer, a joystick, a tract ball etc.

an XML parser 1002 for parsing XML data;

a read only memory (not shown), for storing computer
programs for implementing embodiments of the inven-
tion;
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a random access memory, denoted RAM, which may be
used for storing the executable code of the method of
embodiments of the invention as well as the media seg-
ment data 1003 and buffered data 1005 according to
embodiments of the invention;

a network interface 1004 for connection to a communica-
tion network over which data to be processed is trans-
mitted or received; and

a video decoder 1008 for decoding video data.

FIG. 2 illustrates a method of receiving video data of a
video mash-up (aggregated video data) according to a first
embodiment of the invention, for display of the video mash-
up.
The process starts with an initialization step 201 that will
be described in more detail with reference to FIGS. 3to 5. In
the initialisation step 201 the media mash-up description 132
is parsed and initialization of an internal video player of the
clientterminal device 1000 is performed with the current time
being set to 0. Following the initialization step 201, the client
terminal 1000 begins receiving and decoding video data
frames of the media fragments in step 202. The current video
data frame being executed is then displayed on the display
screen 1001 of the client terminal device 1000 in step 203.
Next, the current playing time is incremented by a factor:
1/frame_rate of the video to obtain an updated current time.
For the updated current time, the video player moves a sliding
time window SW, as illustrated in FIG. 4, along a time scale
tin step 204. The sliding time window is a time slot extending
from the current time for a predetermined time duration. If a
new media segment of the media data to be displayed as
defined in the mash up description 132 appears in the sliding
time window (test of step 205 true), request scheduling is
performed in step 206 to download the media segment. Fol-
lowing request scheduling step 206, or directly after test step
205 in the case where no new media segment appears in the
time window, the client issues requests for any subsequent
media segments contained in the sliding time window in step
207. Then, in step 208, the next video frame (if there is a
subsequent video frame) becomes the current video frame to
be executed and the video player iterates on steps 202 to 208
until it reaches the end of the video mash up 130 or until the
user stops browsing the video mash up 130.

The step of initialisation 201 of FIG. 2 will now be
described in more detail with reference to FIGS. 3 and 4.

A first step of the initialisation process includes receiving
the video mash up description 132 at the client terminal
device 1000. The video mash up description 132 may be
obtained, for example, by following a hyperlink to the XML
description file (displayed on a Web page, sent by mail . . . )
provided by a user who defined and shared the video mash up.
As illustrated in FIG. 1 B, the mash up description 132 may
include a simple list of Media Fragments URIs referencing
the different media segments composing the video mash up.
The client terminal 1000 then reads the description from the
XML file using an XML parser 1002 and builds up a repre-
sentation of the video mash up as illustrated in FIG. 4; i.e.
loads into memory the list of Media Fragments URIs to
resolve in order to obtain the media segments composing the
video mash up by means of network interface 1004. The client
terminal 1000 prepares an empty media segment list 1003 to
store media segments and sets a current_time parameter to an
initial value of 0. Then, for each Media Fragment URI in the
description parsed by the XML parser 1002, a new media
segment in media segment list 1003 is allocated and each of
the media segment parameters are initialised as follows: a
media segment status is set to inactive, the URI corresponds
to the Media Fragments URI provided in the mash up descrip-



US 9,350,796 B2

7

tion 132, a start time is set to the current value of current_time
parameter, which is incremented by the time duration of the
current media segment (the time duration may be retrieved
either from timing attributes in the XML syntax or by parsing
the Media Fragments URI that contains time parameters) and
the end time is set to this new value of current_time plus the
time duration.

By concatenation of the Media Fragment URIs (400 in
FIG. 4), the client terminal device 1000 can build a display
timeline 401 having a list of switch times (t,) between execu-
tion of one media segment and the following media segment
in the video mash up. Next, based on the so-built display
timeline 401, the client terminal 1000 initializes a sliding time
window size 1007 for sliding window SW covering several
seconds of the video mash up (for example at least equal to the
duration of the 2 smallest media segment time durations). The
size of the sliding window is stored in the RAM of the client
terminal device as a sliding_ window_size parameter 1007.
The client terminal 1000 allocates a pool of buffers bi (403,
FIG. 4 and 1004 FIG. 10) for storing received data for active
media segments. Finally the Web Client sets the value of
current_time parameter to 0 indicating that it is ready to start
displaying the video data. The Web Client is now ready for the
request scheduling as described with reference to FIG. 3.

FIG. 3 illustrates steps of request scheduling according to
the first embodiment of the invention. The request scheduling
may occur at start up; when a user seeks a video mash up, or
each time the sliding window encounters a new media seg-
ment in step 205 of FIG. 2.

In step 301, the client terminal device 1000 starts to update
its current list of active media segments 1003. This process is
performed in 2 steps: firstly the client terminal device 1000
computes which video segments of the video mash-up have
start and end times (i.e. execution time slots) which fall within
the time interval of the sliding time window, i.e. within the
time slot defined as [current_time, current_time+sliding_
window_size]. Each of the video segments identified as
occurring within the sliding time window has its media seg-
ment status parameter set to active. These video segments are
then classified into 3 sets of requests: R0, R1, and R2 in step
302. RO corresponds to a request for the current media seg-
ment being displayed, R1 corresponds to a request for the
next media segment to display; and R3 corresponds to a
request for subsequent media segments. R0 and R1 may each
correspond to a request to download one media segment
while R2 can be empty, contain a request for one media
segment or several requests to download several media seg-
ments. Next step 303 involves an estimation of the bandwidth
between the client terminal 100 and the different data source
servers providing the respective media segments. Since
media segments can be located on different servers and origi-
nate from different media presentations, the client terminal
tests the responsiveness of these different servers as well as
the complexity of the media stream in terms of decoding and
display for each media segment.

To determine server responsiveness, one buffer in the
buffer pool 1005 of client terminal 100 is assigned to each
active media segment from the descriptive list of media frag-
ments 1003.

Next a request to receive the initial seconds, for example
the initial 2 seconds of each active media segment is submit-
ted to the different servers storing the media fragments of the
video mash-up and the corresponding HTTP connections are
left open. This is done using the Media Fragment URI stored
in the media segments description list 1003 with “end_time”
parameter (http://theServer/thevideo#t=start_time, end_
time) of the temporal Media Fragments being modified (it
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may be noted that when the client already has a description of
the different media resources, it can compute time ranges to
byte ranges equivalences and then submit byte-ranges HTTP
requests). This enables the client to have a rough estimation of
the different bandwidths BWi corresponding to the different
servers storing the media segments of the video mash up. In
step 304 the download times from the various servers are
stored.

The estimated bandwidths between the client terminal
device and the data sources 101, 102, 103 provide informa-
tion for the computation of the download deadlines for each
active media segment in step 305. If a bandwidth to a server is
estimated as being slow, the associated media segment down-
load should be started further in advance with respect to its
execution time slot, while if the bandwidth is high, the start of
download can be closer to the execution time slot of the media
segment.

The download deadlines for each media segment to be
downloaded are computed in step 305 according to the for-
mula:

where:

t,1s the current time; i.e. the time of the last displayed frame

D, is the duration of the media segment to be downloaded
(obtained from its description),

S, is the estimation of the source rate in bytes per second of
the media segment (obtained or provided in the server’s
response to the Media Fragments request, in the Con-
tent-Range-Mapping HTTP header that provides the
byte-ranges corresponding to the given duration)

BW, is the estimated bandwidth available between the cli-
ent terminal and the server storing the media segment to
be downloaded (step 303)

V, is the default margin (ex: 2 seconds) between download
and execution time of a media segment.

Requesting the initial seconds of each media segment also
allows the client to compute statistics on the rate of the media
source (average number of bits per second). This information
is useful for comparing with the processing capabilities of the
video decoder 1008 running on the client. Indeed, this pro-
vides an indication of the potential risk of buffer overflow and
also indicates whether some download time saving is possible
for a given media segment. The download time information is
stored in media segments list 1003 in step 304.

The computed download deadline for the respective media
segment is stored as a di parameter in the media segment
representation in the list of media segments 1003. The next
step 306 comprises checking whether the current_time cor-
responds to a deadline for one of the active media segments to
be downloaded. If this is not the case, the display process of
FIG. 2 is returned to after step 306. If a download deadline is
reached for a subsequent media segment, step 307 comprises
checking whether or not the associated connection is active
(status parameter=ACTIVE in media segment list 1003). The
different states of a connection (one connection is associated
with one media segment) are represented in FIG. 5. At start
time (step 201 of FIG. 2), all connections are inactive (and
may even not be created) represented by inactive state 500. A
connection becomes active, state 501, when the associated
media segment intersects the sliding window (test 205 of FI1G.
2). An active connection can then be deactivated (returned to
inactive state 500) if the user stops browsing. An active con-
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nection can also be paused, state 502, by the client terminal if
some download time saving is possible for that connection
and if enough data has been buffered. More granular control
can be obtained by different means to increase or decrease the
rate of one connection (loops on state 501). For example, the
client can modity the TCP acknowledgements messages to
artificially decrease the rate of one connection and to put more
emphasis onto other active connections.

If the connection is not active, then the client resumes the
connection in step 308 by submitting a new time range or byte
range request for the corresponding media segment (step 207
of FIG. 2). This is followed by a loop on steps 303 to 306 in
order to provide a better estimation of the bandwidth sharing
between the active connections, while no download deadline
has been reached at step 306. This loop can be performed in
parallel with the display process described with reference to
FIG. 2.

If'the connection is already active (step 307 true), the client
increases the rate for this connection in step 309. To perform
the increase in connection rate the client terminal looks in the
list of active connections for connections with download time
savings set to true. It can pause or artificially decrease the rate
of'the corresponding connections starting with those pertain-
ing to R2 requests. Then, for each active connection, the next
requests are issued by the client in step 207. This involves
requesting the next few seconds e.g. 2 seconds (or corre-
sponding byte-range) for each active media segment.

By doing so, the client terminal 1000 has the opportunity to
periodically adapt the downloading rate allocated between
the different media segments and thus to dynamically adjust
the download deadlines to download the next media seg-
ments. For the periodic check, the download deadline estima-
tion can also take into account the amount of data already
buffered for a media segment in order to obtain more a precise
download deadline: the term S,,xD, would become S,,;xD,-b,,
bi being the number of bytes already buffered for a media
segment i.

The different media segments of the video mash up may
thus be downloaded at the computed downloading times for
smooth execution during their respective execution time slot
of the video mash up.

Embodiments of the invention thereby provide a method of
downloading media segments of a media stream from difter-
ent sources which enables a smooth transition between the
executions of the different media segments.

Although the present invention has been described herein-
above with reference to specific embodiments, the present
invention is not limited to the specific embodiments, and
modifications will be apparent to a skilled person in the art
which lie within the scope of the present invention.

For instance, while in the foregoing examples the media
segments correspond to video data it will be appreciated that
the media segments may correspond to video and audio data,
or audio data or other types of media data for execution of a
client terminal. It will be further appreciated that the client
terminal may be connected to the various data sources by
wireless connections, wired connections or a mixture of wire-
less and wired connections.

Many further modifications and variations will suggest
themselves to those versed in the art upon making reference to
the foregoing illustrative embodiments, which are given by
way of example only and which are not intended to limit the
scope of the invention, that being determined solely by the
appended claims. In particular the different features from
different embodiments may be interchanged, where appro-
priate.
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In the claims, the word “comprising” does not exclude
other elements or steps, and the indefinite article “a” or “an”
does not exclude a plurality. The mere fact that different
features are recited in mutually different dependent claims
does not indicate that a combination of these features cannot
be advantageously used.

The invention claimed is:

1. A method of receiving, at a communication device, a
multimedia data stream composed of a sequence of multime-
dia data segments from a plurality of data sources, each mul-
timedia data segment having an execution time slot relative to
an execution time slot of an initial multimedia data segment
of the sequence the method comprising the steps of:

receiving a first multimedia segment of the sequence of

multimedia segments from the respective data source,
and

executing the first multimedia segment on the communi-

cation device;
wherein during execution of the first multimedia segment,
for at least one subsequent multimedia data segment of
the sequence, the method further comprises the steps of:

requesting the data source of the subsequent multimedia
data segment to transmit a portion of the subsequent
multimedia data segment;

determining the transmission capability between the com-

munication device and the data source, based on the
transmitted portion of the subsequent multimedia data
segment,
determining a time to start downloading the subsequent
multimedia data segment, based on the execution time
slot of the subsequent multimedia data segment relative
to the current time slot and the transmission capability
between the data source of the subsequent multimedia
data segment and the communication device; and

downloading, at the determined time, the subsequent mul-
timedia data segment for execution during the execution
time slot.

2. A method according to claim 1, wherein the data sources
correspond to different server devices.

3. A method according to claim 2, wherein at least two
subsequent multimedia segments are simultaneously down-
loaded from at least two different server devices.

4. A method according to claim 1, wherein the step of
determining a time to start downloading the subsequent mul-
timedia data segment comprises defining a sliding time win-
dow extending from the current time and having a predeter-
mined time duration such that the execution time slot of at
least two multimedia segments of the multimedia data stream
falls within the time window.

5. A method according to claim 4, wherein when the execu-
tion time slot of a multimedia segment falls within the time
window the transmission capability for the multimedia seg-
ment is determined.

6. A method according to claim 1, comprising a step of
increasing the transmission rate between the data source of a
multimedia segment to be downloaded and the communica-
tion device in the case where the current time corresponds to
the determined downloading time of the subsequent multime-
dia segment to be downloaded.

7. A method according to claim 6, wherein the transmission
rate is increased by reducing the transmission rate of one or
more multimedia segments being concurrently transmitted
from their respective data sources.

8. A method according to claim 1, wherein the processing
rate of the respective data source is compared with the pro-
cessing rate of the communication device to control down-
loading of the subsequent multimedia segment.
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9. A method according to claim 8, wherein a connection
between the communication device and the data source of the
subsequent multimedia segment is deactivated if an amount
of the multimedia data of the multimedia segment sufficient
for execution of at least part of the multimedia segment has
been downloaded.
10. A communication device for receiving a multimedia
data stream composed of a sequence of multimedia data seg-
ments from a plurality of data sources, each multimedia data
segment having an execution time slot relative to an execution
time slot of an initial multimedia data segment of the
sequence, the device comprising:
a network interface configured to:
receive a first multimedia segment of the sequence of mul-
timedia segments from the respective data source,

request, for at least one multimedia data segment subse-
quent in the sequence to the first multimedia data seg-
ment, the data source of the subsequent multimedia data
segment to transmit a portion of the subsequent multi-
media data segment, and

download, at a determined time, the subsequent multime-

dia data segment for execution during the execution time
slot; and

a central processing unit configured to:

execute the first multimedia segment on the communica-

tion device,

determine the transmission capability between the com-

munication device and the data source, based on the
transmitted portion of the subsequent multimedia data
segment, and

determine, during execution of the first multimedia seg-

ment, a time to start downloading the subsequent mul-
timedia data segment, based on the execution time slot of
the subsequent multimedia data segment relative to the
current time slot and the transmission capability
between the data source of the subsequent multimedia
data segment and the communication device.

11. A device according to claim 10, wherein the data
sources correspond to different server devices.

12. A device according to claim 11, wherein a network
interface is operable to download at least two subsequent
multimedia segments simultaneously from at least two dif-
ferent server devices.
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13. A device according to claim 10, wherein the central
processing unit is configured to determine a time to start
downloading the subsequent multimedia data segment by
defining a sliding time window extending from the current
time and having a predetermined time duration such that the
execution time slot of at least two multimedia segments of the
multimedia data stream falls within the time window.

14. A device according to claim 13 wherein the central
processing unit is operable to determine the transmission
capability for the multimedia segment when the execution
time slot of the multimedia segment falls within the time
window.

15. A device according to claim 10, wherein the central
processing unit is further configured to increase the transmis-
sion rate between the data source of a multimedia segment to
be downloaded and the communication device in the case
where the current time corresponds to the determined down-
loading time of the subsequent multimedia segment to be
downloaded.

16. A device according to claim 15, wherein the central
processing unit is further configured to increase the transmis-
sion rate by reducing the transmission rate of one or more
multimedia segments being concurrently transmitted from
their respective data sources.

17. A device according to claim 10, wherein the central
processing unit is further configured to compare the process-
ing rate of the respective data source with the processing rate
of the communication device to control downloading of the
subsequent multimedia segment.

18. A device according to claim 17, wherein the central
processing unit is further configured to deactivate a connec-
tion between the communication device and the data source
of the subsequent multimedia segment if an amount of the
multimedia data of the multimedia segment sufficient for
execution of at least part of the multimedia segment has been
downloaded.

19. A non-transitory computer-readable storage medium
storing instructions of a computer program for implementing
a method, according to claim 1.
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